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Abstract
The present study developed the Child Abuse Risk Assessment Scale 
(CARAS), an actuarial instrument for the assessment of the risk of physi-
cal child abuse. Data of 2,363 Chinese parents (47.7% male) living in Hong 
Kong were used in the analyses. Participants were individually interviewed 
with a questionnaire assessing their perpetration of child abuse and some 
theoretically or empirically tested factors associated with child abuse. Using 
the split-half validation procedure, the 5-factor, 64-item CARAS was cre-
ated and validated. When applying to the second half of the split sample, 
the CARAS had a sensitivity of 81.9%, a specificity of 77.8%, and an overall 
accuracy of 78.1%. The area under the receiver operating characteristic 
curve (AUC) was .91. Overall, our findings showed that the CARAS is a 
simple, systematic and validated instrument identifying at-risk population of 
child maltreatment in Chinese societies.
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Accurate evaluation of the risk or potential of child maltreatment has been 
one of the most important but challenging tasks in preventing violence against 
children. Current common practice in risk evaluation, which is the basis of 
professional decisions whether, and if so how, to protect at-risk children, 
requires a reliable and accurate assessment of the likelihood of future vio-
lence (Shlonsky & Wagner, 2005). However, human decision making is prone 
to errors and bias (Kahneman & Tversky, 1982). Without assistance, risk 
predictions may be unwarranted and erroneous, and the resulting inaccurate 
evaluations may, in turn, result in harm being caused to children. For exam-
ple, missed predictions may mean abusive acts go undetected, whereas false 
alarms may lead to unnecessary interventions and even the unwarranted sep-
aration of children from their parents. To prevent children from suffering any 
further harm, risk assessment must be made as accurately and consistently as 
possible (Baird, Wagner, Healy, & Johnson, 1999). This is often achieved by 
using a formal risk assessment tool for assistance.
Existing Child Abuse Risk Assessment Tools
A number of risk assessment tools are commonly used to capture actual child 
abusive acts as well as to estimate the risk of violence recidivism. Examples 
include the Washington Risk Assessment Matrix (WRAM) developed by the 
Washington State Social Service Agency in1986, and the California Family 
Risk Assessment (the Fresno Model) developed in Illinois in the United 
States. These risk assessment tools have been demonstrated to have satisfac-
tory performance in estimating the risk of future child maltreatment based on 
the history of past violence incidents (Baird & Wagner, 2000).
Evaluation of recidivism risk of child maltreatment among families with 
current violence is extremely important; however, the importance of identify-
ing at-risk population from general public should not be omitted. Yet most 
existing risk assessment tools may not be suitable to apply to general popula-
tion. One reason is the limited generalizability of the predictive power of the 
tools resulted from the use of clinical or convenience samples recruited from 
clients of child protective services in testing the tools’ reliability and validity 
(Brewer, 2000; Camasso & Jagannathan, 1995; Kolko, 1998; Mossman, 2006). 
Another issue concerns the use of current or past abusive behaviors to predict 
future child maltreatment. At-risk population may not have a history of child 
maltreatment, and risk assessment tools that rely on past violence incidents to 
predict future risk may not be effective in screening or identifying at-risk 
population who do not have maltreatment history.
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To estimate the potential of child maltreatment and identify at-risk popu-
lation from general public, Milner (1986) developed the Child Abuse Potential 
(CAP) Inventory, a 160-item self-report questionnaire of which past child 
abusive incidents are not necessary for determining child abuse potential. 
There are 77 items in its physical abuse subscale, which are divided into 6 main 
factors: distress (36 items; for example, anger, depression, loss of control, 
etc.), rigidity (14 items; for example, the belief that a child should always be 
obedient), unhappiness (11 items; for example, lack of personal fulfillment, 
loneliness, etc.), problems with child and self (six items; for example, having 
a problematic or trouble-making child), problems with family (four items; for 
example, having family members that are fighting), and problems with others 
(six items; for example, believing that someone makes one’s life hard). Other 
subscales include lie, random response, and inconsistency scales, which are 
to ensure the validity of responses made by caretaker reporters. Rather than 
being used to be an investigatory tool or a judge or jury, the CAP inventory 
is to be used for prevention of child maltreatment by screening at-risk fami-
lies in public.
Factors Associated With Child Abuse
In order to improve the accuracy and reliability of professional predictions 
of the risk of child abuse, researchers have consistently put effort to identify 
factors associated to child abuse or maltreatment and its disclosure. Among 
them, a number of factors are parent related, for example, anger expression 
and management skills (Denicola & Sandler, 1980; Rodriguez & Green, 
1997; Sanders et al., 2004), depression (Chaffin, Kelleher, & Hollenberg, 
1996; Shay & Knutson, 2008), substance abuse (Chaffin et al., 1996; 
DeBellis et al., 2001; Smith, Johnson, Pears, Fisher, & DeGarmo, 2007), life 
stresses and parenting stresses (Chan, 1994; Crouch & Behl, 2001; Milner, 
2000; Rodriguez & Green, 1997), violence approval (Straus et al., 1999), 
experience of using corporal punishment in the past (Crouch & Behl, 2001; 
Straus & Kaufman-Kantor, 1994), experience of intimate partner violence 
(IPV; DeGarmo, Patterson, & Forgatch, 2004; Hazen, Connelly, Kelleher, 
Landsverk, & Barth, 2004), experience of in-law conflict (Chan et al., 2009), 
experience of witnessing parental IPV during childhood (Cappell & Heiner, 
1990; Doumas, Margolin, & John, 1994), experience of suffering from 
physical or sexual abuse during childhood (Belsky, 1980; Hall, Sachs, & 
Rayens, 1998), lack of social support (Albarracin, Repetto, & Albarrac, 
1997; Chan, 1994; Kitamura, Takauma, Tada, Yoshida, & Nakano, 2004), 
self-esteem (Oates & Forrest, 1985; Shorkey, 1979), financial stresses such 
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as poverty and unemployment (Drake & Pandey, 1996; Freisthler, Merritt, & 
LaScala, 2006; Gillham et al., 1998), and social desirability (Rosenbaum & 
Langhinrichsen-Rohling, 2006).
The present study undertook the development and initial validation of a 
risk assessment tool for physical child abuse—the Child Abuse Risk 
Assessment Scale (CARAS)—using a pool of potential risk factors covering 
parental characteristics. Following the CAP inventory, the CARAS was 
developed as a tool for use in identifying at-risk population from general 
public rather than for application solely in court or child protective authori-
ties as a judge. Using a concept-based approach, the CARAS was developed 
with various risk factors that have been found related in child maltreatment 
literature. Taking into consideration the need for a risk assessment instrument 
that can be applied to the general population, the CARAS was developed 
using a representative sample of households in Hong Kong.
The CARAS would be different from existing risk assessment tools by the 
following:
1. The inclusion of personal and family risk factors and exclusion of sen-
sitive items about previous or current child abuse or neglect to evalu-
ate future risk of perpetration of child abuse. The use of personal and 
family factors other than previous perpetration of child abuse would 
make the CARAS a less sensitive instrument, which may otherwise 
be effective in reducing underreporting caused by social desirability.
2. The inclusion of different risk factors in the scale, which could give 
a profile of the parent respondent for professionals to follow up. 
Rather than providing only the score and risk or probability of per-
petrating child maltreatment, the CARAS also provides scores of 
different risk factors of child maltreatment for each respondent. This 
offers a concrete basis for professionals to tailor make prevention or 
intervention programs for the clients.
3. The use of a large and representative sample in its development 
and validation. Existing risk assessment tools are mainly devel-
oped using clinical or convenience samples, for example, criminal 
records and child protection service records. Whether their perfor-
mance can remain satisfactory when used on general populations is 
uncertain. On the other hand, the present study developed and vali-
dated the CARAS with a representative sample of Chinese parents 
and intended to obtain a reliable and validated assessment tool for 
predicting risk of child abuse perpetration that was especially suit-
able for use in the Chinese populations.
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Method
Sample
The present study employed a subsample of the data in a representative house-
hold population study on family violence in Hong Kong in 2004. In the 2004 
study, eligible households were selected using a random sampling procedure 
from the Register of Quarters maintained by the Census and Statistics 
Department of the Government of Hong Kong, which was the most up-to-date 
and complete sampling frame available in Hong Kong. All Chinese family 
members who spoke Cantonese, Mandarin, or English and were able to give 
informed consent during the study period were invited to participate. All eli-
gible family members who had agreed to participate were interviewed face to 
face by trained interviewers. A total of 5,049 Chinese adults were interviewed 
individually and separately, representing a response rate of 71%. About 
46.4% were male and 53.6% were female. About 88.5% were married and a 
further 6.4% were widowed. Only about 1.9% were in a cohabiting union with 
their intimate partner. For items on sensitive topics, respondents were pro-
vided with a separated, self-administered questionnaire that was to be com-
pleted and sealed in an envelope by the respondents themselves. This was to 
ensure respondents’ privacy and to avoid their partners knowing their disclo-
sure of any IPV. Upon completion of the interview, respondents were also 
given a card containing information about social services related to violence 
prevention. All procedures were approved by the Ethics Committee of the 
University of Hong Kong (for more detailed information on recruiting and 
surveying procedures, see Chan, Brownridge, Tiwari, Fong, & Leung, 2008).
A subsample of the data, which comprised all records of parent respon-
dents of the 2004 study, was used. In the present study, 2,363 parents (47.7% 
male) were included, with a modal age group of 35 to 54 years.
Measures
In developing the CARAS, we included items pulled from existing scales. 
Unless otherwise specified, all scales were translated into Chinese using the 
back-translation procedure, and all scale scores were calculated by dividing 
the sum of item scores by the number of items. Brief description, sample 
items, and Cronbach’s alpha values of the measures employed are listed in 
Table 1.
Child abuse. We employed the 7-item physical maltreatment subscale of 
the Parent-Child Conflict Tactics Scale (CTSPC; Straus, Hamby, Finkelhor, 
Moore, & Runyan, 1998) to assess any child abuse perpetration by the parent 
6  
Ta
bl
e 
1.
 B
ri
ef
 D
es
cr
ip
tio
ns
, N
um
be
r 
of
 It
em
s, 
an
d 
C
ro
nb
ac
h’
s A
lp
ha
s 
of
 t
he
 S
ca
le
s 
U
se
d 
in
 D
ev
el
op
in
g 
th
e 
C
A
R
A
S
Sc
al
e
Br
ie
f d
es
cr
ip
tio
n
N
um
be
r 
of
 
ite
m
s
C
ro
nb
ac
h’
s 
al
ph
a
Sc
al
e 
sc
or
in
g
PR
P
 
A
ng
er
 m
an
ag
em
en
t
T
he
 e
xt
en
t 
to
 w
hi
ch
 t
he
 r
es
po
nd
en
t 
be
in
g 
ab
le
 t
o 
co
nt
ro
l 
an
ge
r 
us
in
g 
di
ffe
re
nt
 w
ay
s
 6
.4
3
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
V
io
le
nc
e 
ap
pr
ov
al
T
he
 e
xt
en
t 
of
 w
hi
ch
 t
he
 r
es
po
nd
en
t 
ac
ce
pt
s 
us
in
g 
ph
ys
ic
al
 
fo
rc
e 
as
 a
 p
ro
pe
r 
w
ay
 t
o 
re
sp
on
d 
to
 v
ar
yi
ng
 in
te
rp
er
so
na
l 
si
tu
at
io
ns
 9
.7
4
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
D
ep
re
ss
iv
e 
sy
m
pt
om
s
T
he
 le
ve
l o
f d
is
tu
rb
an
ce
s 
in
 m
oo
d 
an
d 
dy
sp
ho
ri
c 
co
gn
iti
on
s 
th
e 
re
sp
on
de
nt
 is
 s
uf
fe
ri
ng
 8
.6
9
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
So
ci
al
 d
es
ir
ab
ili
ty
T
he
 d
eg
re
e 
to
 w
hi
ch
 t
he
 r
es
po
nd
en
t 
w
ill
 t
en
d 
to
 a
vo
id
 
ad
m
itt
in
g 
un
de
si
ra
bl
e 
be
ha
vi
or
 s
uc
h 
as
 a
ss
au
lt 
or
 o
th
er
 c
ri
m
e
13
.6
0
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
St
re
ss
fu
l 
co
nd
iti
on
s
T
he
 e
xt
en
t 
of
 s
tr
es
s 
an
d 
ha
ss
le
s 
ex
pe
ri
en
ce
d 
by
 t
he
 
re
sp
on
de
nt
10
.7
7
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
Su
bs
ta
nc
e 
ab
us
e
T
he
 e
xc
es
si
ve
 u
se
 o
f a
lc
oh
ol
 o
r 
ot
he
r 
m
in
d-
al
te
ri
ng
 d
ru
gs
 7
.9
6
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
  
A
lc
oh
ol
 a
bu
se
 3
.9
0
 
 
D
ru
g 
ab
us
e
 4
.9
8
 
 
C
hi
ld
ho
od
 
w
itn
es
se
d 
pa
re
nt
al
 IP
V
T
he
 e
xp
er
ie
nc
e 
of
 w
itn
es
si
ng
 a
ny
 o
f t
he
 p
hy
si
ca
l, 
ps
yc
ho
lo
gi
ca
l 
an
d 
se
xu
al
 IP
V
 b
et
w
ee
n 
th
e 
re
sp
on
de
nt
’s 
pa
re
nt
s 
du
ri
ng
 
re
sp
on
de
nt
’s 
ch
ild
ho
od
—
de
ri
ve
d 
fr
om
 t
he
 R
ev
is
ed
 C
on
fli
ct
 
Ta
ct
ic
s 
Sc
al
e 
(C
T
S2
)
26
.7
5
1 
or
 0
 
In
-la
w
 c
on
fli
ct
Pr
ev
io
us
 e
xp
er
ie
nc
e 
of
 v
er
ba
l o
r 
ph
ys
ic
al
 c
on
fli
ct
 w
ith
 fa
th
er
-
in
-la
w
 a
nd
 m
ot
he
r-
in
-la
w
 2
—
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
So
ci
al
 s
up
po
rt
T
he
 le
ve
l o
f f
ee
lin
g 
su
pp
or
te
d 
in
 li
fe
 o
r 
ha
vi
ng
 s
om
eo
ne
 t
o 
of
fe
r 
he
lp
 w
he
n 
ne
ed
ed
—
de
ri
ve
d 
fr
om
 t
he
 F
am
ily
 N
ee
ds
 
Sc
re
en
er
10
.7
2
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
(c
on
tin
ue
d)
 7
Sc
al
e
Br
ie
f d
es
cr
ip
tio
n
N
um
be
r 
of
 
ite
m
s
C
ro
nb
ac
h’
s 
al
ph
a
Sc
al
e 
sc
or
in
g
 
Se
lf-
es
te
em
T
he
 e
xt
en
t 
of
 w
or
th
 t
he
 r
es
po
nd
en
t 
se
es
 in
 h
im
 o
r 
he
rs
el
f—
de
ri
ve
d 
fr
om
 t
he
 R
os
en
be
rg
 S
el
f-E
st
ee
m
 S
ca
le
10
.7
3
A
ve
ra
ge
 o
f 
ite
m
 s
co
re
s
 
Se
xu
al
 a
bu
se
 
hi
st
or
y
Pr
ev
io
us
 e
xp
er
ie
nc
e 
of
 v
ic
tim
iz
at
io
n 
of
 s
ex
ua
l a
ss
au
lt
 4
.7
4
1 
or
 0
 
C
ri
m
in
al
 h
is
to
ry
T
he
 e
xp
er
ie
nc
e 
of
 c
om
m
itt
in
g 
va
ri
ou
s 
cr
im
in
al
 o
r 
an
tis
oc
ia
l 
ac
ts
 in
 t
he
 r
es
po
nd
en
t’s
 li
fe
tim
e
 8
.8
2
1 
or
 0
 
Pr
ec
ed
in
g-
ye
ar
 IP
V
T
he
 e
xp
er
ie
nc
e 
of
 p
er
pe
tr
at
io
n 
an
d 
vi
ct
im
iz
at
io
n 
of
 a
ny
 o
f t
he
 
ph
ys
ic
al
, p
sy
ch
ol
og
ic
al
, a
nd
 s
ex
ua
l I
PV
 a
s 
w
el
l a
s 
in
ju
ry
 in
 t
he
 
pr
ec
ed
in
g 
ye
ar
–—
de
ri
ve
d 
fr
om
 t
he
 C
T
S2
.
33
.8
8 
to
 .9
6
1 
or
 0
 
Pr
ec
ed
in
g-
ye
ar
 
co
rp
or
al
 
pu
ni
sh
m
en
t
T
he
 e
xp
er
ie
nc
e 
of
 p
er
pe
tr
at
io
n 
of
 c
or
po
ra
l p
un
is
hm
en
t 
ag
ai
ns
t 
th
ei
r 
ch
ild
re
n 
in
 t
he
 p
re
ce
di
ng
 y
ea
r—
de
ri
ve
d 
fr
om
 t
he
 
C
T
SP
C
.
 4
.7
1
1 
or
 0
N
ot
e:
 C
A
R
A
S 
= 
T
he
 C
hi
ld
 A
bu
se
 R
is
k 
A
ss
es
sm
en
t 
Sc
al
e;
 C
T
SP
C
 =
 P
ar
en
t-
C
hi
ld
 C
on
fli
ct
 T
ac
tic
s 
Sc
al
e;
 IP
V
 =
 In
tim
at
e 
Pa
rt
ne
r V
io
le
nc
e.
Ta
bl
e 
1.
 (
co
nt
in
ue
d)
8  Journal of Interpersonal Violence XX(X)
respondents in the year preceding the survey interview. Sample items include 
“hit with a fist or kicked hard” and “burned or scolded on purpose.” Items 
were rated on a forced-choice, binary scale (yes/no). Respondents who 
reported the use of any type of physical child abuse would score “1” for this 
factor. The psychometric characteristics of the CTSPC, including its reliabil-
ity and discriminant and construct validity, have been well documented 
(Straus et al., 1998). In the original study by Straus et al., the internal consis-
tency of the physical maltreatment subscale was .55, and the test–retest reli-
abilities ranged from .49 to .80. In the present study, the Chinese version of 
CTSPC, which had been widely used in research among the Chinese popula-
tions (e.g., Chan, Brownridge, Yan, Fong, & Tiwari 2011; Lau, 2010, Tang, 
2006), demonstrated satisfactory reliabilities (Cronbach’s alpha = .76).
Anger management. The anger management subscale of the Personal and 
Relationship Profile (PRP) (Straus et al., 1999) was used to assess respondents’ 
ability to control anger using different ways such as self-soothing and self-talk. 
The subscale consists of six items, which were rated using a 4-point Likert-type 
scale (1 = strongly disagree, 4 = strongly agree). Sample items included “I can 
calm myself down when I am upset,” and “There is nothing I can do to control 
my feelings when my family member hassles me (reverse item).”
Violence approval. The violence approval subscale, also derived from the 
PRP, was used to measure the level of acceptance of the use of physical force 
as a proper way to respond to different situations such as being hit by others 
and disciplining children. The nine items of the subscale were rated using a 
4-point Likert-type scale (1 = strongly disagree, 4 = strongly agree). Sample 
items included “I can think of a situation when I should approve of a husband 
slapping a wife’s face,” and “It is sometimes necessary to discipline a child 
with corporal punishment.”
Depressive symptoms. The 8-item depressive symptoms subscale of the PRP, 
rated using a 4-point Likert-type scale, was used to capture the experience of 
mood disturbances and dysphoric cognitions that the respondent was suffering. 
Samples included “I feel sad quite often,” and “I have thought about killing 
myself.” There was no specific timeframe set for the items in this scale, and 
respondents were asked to report their current status during the interview.
Social desirability. The social desirability subscale of the PRP measured the 
tendency of the respondent to avoid admitting undesirable behavior such as part-
ner assault and other forms of crime. The subscale consists of 13 items such as “I 
am always willing to admit it when I make a mistake” and “I am always courte-
ous, even to people who are disagreeable.” All items were rated with a 4-point 
Likert-type scale (1 = strongly disagree, 4 = strongly agree); the higher the score, 
the higher the tendency for the respondent to deny undesirable behaviors.
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Stressful conditions. The stressful conditions subscale of the PRP consists of 
10 items assessing the extent of stress and hassles experienced by the respon-
dent. Sample items include “My partner often nags me,” and “This is a very 
stressful time for me.” Items were rated using a 4-point Likert-type scale; the 
higher the score, the higher the level of stress and hassles.
Substance abuse. The experience of excessive use of alcohol or other mind-
altering drugs was captured by the alcohol abuse (three items) and drug abuse 
(four items) subscales. The items were rated against a 4-point Likert-type 
scale, and a higher score indicated a greater extent of substance abuse.
Childhood-witnessed parental violence. Three subscales of the Chinese version 
of Revised Conflict Tactics Scale (CTS2; Chan, 2004), which were physical 
assault, psychological aggression, and injury, were used to assess the experi-
ence of witnessing parental IPV during the respondent’s childhood. The inter-
nal consistencies of the CTS2 subscales were satisfactory to excellent, with 
Cronbach’s alpha ranging from .79 to .95 in the initial study (Straus, Hamby, 
Boney-McCoy, & Sugarman, 1996). The time frame of all items was modified 
and restricted to childhood. All items were rated using a 2-point scale (Yes or 
No). Any experience of witnessing IPV between parents reported by respon-
dents was coded as “having witnessed parental violence” and scored “1” for 
this factor. On the other hand, respondents having no history of witnessing 
parental IPV during childhood would score “0” for this factor.
In-law conflict. The in-law conflict was developed and proved to be associ-
ated with partner violence (Chan et al., 2009). The frequency of in-law conflict 
was assessed using two items (one concerning father-in-law and the other con-
cerning mother-in-law). Respondents were asked to report the number of inci-
dences of conflict (verbal or physical) with their parents-in-law over the 
previous 12 months. The response categories were 0 = never, 1 = once, 2 = 
twice, 3 = 3 to 5 times, 4 = 6 to 10 times, 5 = 11 to 20 times, 6 = 20 times or 
more, and 0 = none in the past 12 months, but it has happened before.
Social support. The social support scale of the Family Needs Screener 
(FNS; Kantor & Straus, 1999) was adopted to measure the degree of self-
perceived social support provided by others when the respondent was in 
need. The 10 items were rated using a 4-point Likert-type scale (1 = strongly 
disagree, 4 = strongly agree), and samples include “There is someone who 
makes me feel confident,” and “There is someone from whom I can borrow 
money in an emergency.” The scale was translated into Chinese version and 
was demonstrated a satisfactory reliability (Chan, 2010).
Self-esteem. The Rosenberg Self-Esteem Scale (Rosenberg, 1965) was 
used to measure the extent of worth the respondent saw in him or herself. The 
10 items were rated using a 4-point response scale ranging from 1 = strongly 
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disagree to 4 = strongly agree. The higher the score, the higher the respon-
dent’s self-esteem. Sample items include “I take a positive attitude toward 
myself,” and “At times I think I am no good at all (reverse item).”
Sexual abuse history. Four yes/no items were used to assess the respon-
dent’s lifetime experience of sexual abuse. Respondents were asked (1) whether 
they had been forced to touch someone in a sexual way, (2) whether someone 
had touched them in such a way, (3) whether they had ever been forced to 
have anal or oral sex with someone, and (4) whether someone had carried out 
other behaviors with them, which they considered or interpreted as sexual 
coercion. Respondents who reported any of the above experience would 
score “1” (otherwise “0”) for this scale.
Criminal history. Eight yes/no items were used to capture the criminal his-
tory of the respondents. The criminal or antisocial acts assessed include 
“abusing children,” “having been arrested,” and “hitting or threatening others.” 
Respondents who chose “yes” in any of the above items would score “1” 
(otherwise “0”) for this scale.
Preceding-year IPV. The respondents were asked whether they had experi-
enced any intimate partner violence (IPV) in the year preceding the inter-
view. Their experience of perpetration and/or victimization of IPV were 
measured by the physical violence, psychological aggression, sexual abuse, 
and injury subscales of the Chinese version of the CTS2 (Chan, 2004). The 
33 items of the Chinese CTS2 were rated using a yes/no response scale. 
Respondents who reported experience of perpetrating any kind of IPV in the 
preceding year were coded as “being a perpetrator of IPV” (and scored “1” 
for this factor); and those who reported having been victimized by IPV were 
coded as “being a victim of IPV” (and scored “1” for this factor).
Preceding-year corporal punishment. Respondents were also asked whether 
they had used corporal punishment on their children in the preceding year 
with the use of a modified subscale of the CTSPC. There were six yes/no 
items in the subscale, including items such as “hit on bottom by bare hand” 
and “shook your child.” Respondents who reported inflicting any kind of 
corporal punishment on their children were coded as “being a perpetrator of 
corporal punishment” (and scored “1” for this factor).
Demographic and socioeconomic characteristics. Respondents were inter-
viewed using a series of items covering age, education level, work status, 
and income, whether they had chronic illness, whether they had any dis-
ability, whether they (or their wives) were pregnant, whether they were 
new immigrants to Hong Kong, and whether they were receiving social 
security.
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Statistical Analyses
We used the split-half validation procedure to examine the accuracy of the 
newly developed risk assessment tool in predicting the risk of child abuse. 
The sample was split randomly in two: one for identification of significant 
predictors of child abuse, and the other for cross-validation. With the first 
half of the sample, separate univariate logistic regression analyses would be 
used to find out the odds ratios (ORs) for the association between the perpe-
tration of physical child abuse and individual risk factors. All significant risk 
factors were then included in the subsequent multivariate stepwise logistic 
regression analysis, which gave the best set of predictors for physical child 
abuse. This set of factors was validated with the second half of the sample, 
and the sensitivity, specificity, and overall accuracy were obtained for fur-
ther comparison.
A receiver operating characteristic (ROC) curve was also compiled from 
the results from the regression analyses. The ROC curve is a graph plotting 
sensitivity against 1 specificity, and thus, a graphical representation of the 
tradeoff is made possible between the positive and negative predictive values 
at every possible cutoff. The accuracy of assessment tools is usually mea-
sured by the area under the curve (AUC). The AUC ranges from 0.50 to 1, 
and a higher value indicates a greater effectiveness of the assessment tool.
Results
Sample Characteristics and the  
Prevalence of Physical Child Abuse
Table 2 shows a summary of the demographic characteristics of the split 
samples. Results from the chi-square tests revealed no significant difference 
in the demographic profile between the two randomly split samples.
With the present sample, the lifetime incidence of physical maltreatment 
at severe and very severe levels was 112 (9.5%), whereas the incidence of 
such violence in the preceding year was 66 (5.6%).
Selection of the CARAS Items
Results of the univariate logistic regression analyses are listed in Table 3. 
The dependent variable was defined as the presence of preceding-year 
physical maltreatment at severe and very severe levels as measures by the 
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Table 2. Demographic Profile of the Two Randomly Split Samples
n (%)  
Characteristic
First half  
(n = 1,181)
Second half  
(n = 1,182) χ2
Age group
 Under 34 136 (11.5) 148 (12.5) 3.239
 35 to 54 969 (82.0) 976 (82.6)  
 55 or above 76 (6.4) 58 (4.8)  
Disability 8 (0.7) 0.2 3.620
Income groupa
 No income 333 (28.2) 363 (30.7) 1.988
 US$4,999 or below 117 (9.9) 108 (9.1)  
 US$5,000 or above 729 (62.0) 710 (60.1)  
In-law conflict 56 (4.7) 47 (4.0) 0.830
Mother pregnancy 37 (3.1) 47 (4.0) 1.501
New immigrant of Hong Kong 383 (32.4) 365 (30.9) 0.656
Receiving social security 90 (7.6) 95 (8.0) 0.135
Unemployed 389 (32.9) 426 (36.0) 2.517
Note: N = 2,363.
a. In Hong Kong dollars (HKD). 1 HKD = 0.128 USD.
*p < .05.
CTSPC. Of all factors, 16 had a significant OR (all p < .05) and were 
included in the subsequent multivariate logistic regression analysis. Table 4 
[AQ: 1] shows the set of factors in the final regression model, including 
anger management, stressful conditions, violence approval, being a victim of 
IPV in the preceding year, and using corporal punishment on children in the 
preceding year (all p < .05; Nagelkerke R2 = .39).
The five significant factors were grouped to form an assessment tool for 
the child abuse risk in the Chinese population. The 64-item assessment tool 
was named The Child Abuse Risk Assessment Scale (CARAS).
Determination of the Optimal Cutoff Score
In the present study, we selected a cut-off score at 11%, at which the sensitiv-
ity and specificity rates met. At this cutoff, the sensitivity and specificity 
values were found to be 84.1% and 81.7%, respectively. The positive predictive 
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Table 3. Odds Ratios of the Risk Factors as Found With Univariate Logistic 
Regression Analyses
Risk factor Odds ratios
Anger management 0.213***
Child witnessed parental violence 1.663
Chronic illness 2.664**
Criminal history 4.202***
Depressive symptoms 3.482**
In-law conflict 4.756***
New immigrant to Hong Kong 1.577
Receiving social security 3.882***
Self-esteem 0.247**
Sexual abuse history 2.890
Social desirability 0.209**
Social support 0.216***
Stressful conditions 7.637***
Substance abuse
 Alcohol abuse 2.306*
 Drug abuse 3.722*
Violence approval 7.844***
Violence experience in the preceding year
 Being an IPV perpetrator 1.012***
 Being an IPV victim 1.015***
 Being a perpetrator of corporal punishment 1.045***
Note: Dependent variable = presence of preceding-year physical maltreatment at severe and 
very severe levels as measures by the CTSPC; IPV = intimate partner violence; OR = odds 
ratios.
*p < .05. **p < .01. ***p < .001.
value, which is the percentage of correct prediction of occurrence, and the 
negative predictive value, which is the correct prediction of nonoccurrence, 
were 21.9% and 98.8%, respectively. The overall accuracy for the correct 
prediction of both occurrence and nonoccurrence was 81.8%.
Scoring of the CARAS
Based on the results obtained from the logistic regression analysis, the scor-
ing procedures of the CARAS were
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Table 5. Rates of Hits, Correct Rejections, Misses and False Alarms of the Second 
Half of the Split Sample Based on a Cutoff Score of 11%
Predicted
Total Did not happen Happened
Actual n % N % N %
Did not 
happen
859 (correct 
rejections)
72.7 246 (false 
alarms)
20.8 1,105 93.5
Happened 14 (misses)  1.2 63 (hits)  5.3 77  6.5
Total 873 73.9 309 26.1 1,182 100
Note: N = 1,182. Sensitivity = hits / total happened = 63/77 = 81.9%; specificity = correct 
rejections/total not happened = 859/1,105 = 77.8%; overall accuracy = correct rejections + 
hits = 72.7% + 5.3% = 78.0%.
 V = −8.213 − 0.970 (Anger Management) + 1.098  
(Stressful Conditions) + 1.091 (Violence Approval) + 0.010  
(Preceding-Year IPV Victimization) + 0.042  
(Preceding-Year Corporal Punishment Perpetration)
P(risk[v]) = exp[V] / (1 + exp[V])
The cutoff probability was 11%; that is, individuals whose P(risk
[v]
) were 
higher than 11% were identified as “potential physical child abuse perpetra-
tor” in the present study.
Validation of the CARAS
The CARAS was validated with the second half of the randomly split sam-
ple. Table 5 shows the rates of hits, correct rejections, misses, and false 
alarms of the second half of the split sample. The sensitivity, specificity, 
positive predictive value, negative predictive value, and overall accuracy of 
the CARAS with the second half of sample were 81.9%, 77.8% 20.5%, 98.4%, 
and 78.0%, correspondingly.
To evaluate the tradeoff between sensitivity and specificity over all pos-
sible cutoff probabilities of the CARAS, a maximum likelihood estimate of 
the ROC using the present sample of parent respondents was obtained. The 
AUC with the present data was 0.91 (95% CI = 0.88, 0.94), which was sig-
nificantly greater than 0.50 under the 45-degree reference line (p < .001).
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Discussion
Using a large and representative household sample of Chinese parents, we 
developed a risk assessment tool—the CARAS—for the assessment of future 
risk of physical child abuse and the identification of at-risk population from 
the general public. The CARAS is a five-factor, predominantly actuarial 
instrument designed for self-reporting, which demonstrated a good perfor-
mance in the preliminary validation procedure in the present study. Wald and 
Woolverton (1990[AQ: 2]) have noted a lack of empirically validated 
child abuse risk assessments despite their wide application in different child 
protective service contexts. The CARAS is among the first to be validated 
empirically, and provides a systematic, reliable, and valid instrument for the 
estimation of child abuse risk among the general population (Shlonsky & 
Wagner, 2005).
The CARAS has potential to be a promising tool for identifying families 
at-risk of physical child abuse. Being developed with a large and representa-
tive Chinese population, the CARAS could be considered as highly general-
izable and especially suitable for applying in Chinese populations. The 
inclusion of less sensitive or crime-related items, such as parental anger man-
agement and violence approval, probably allows the CARAS to reduce the 
influence of social desirability and may hence increase the probability for 
professionals to obtain frank responses from parents.
One main differentiating advantage of the CARAS over existing risk 
assessment tools is the exclusion of items asking past or current child abuse 
incidents, which are believed to be sensitive and causing underreporting or 
inaccurate responses by reporters. The CARAS, which evaluates risk of child 
abuse perpetration without assessing history of child abuse, may also be 
effective in detecting potential perpetrators who have no prior experience of 
violence perpetration.
The CARAS is consisted of five subscales, of which “anger management” 
and “violence approval” assess one’s strategies to manage anger and attitude 
toward violence in general, and “stressful conditions” asks about one’s 
stresses in daily life. The remaining two subscales were related to violence, 
assessing one’s experience of IPV victimization, and use of corporal punish-
ment against children. The former is not directly related to child maltreat-
ment, and the latter is a minor form of child maltreatment. Yet, even corporal 
punishment is a form of child maltreatment; it is not considered as criminal 
in many countries and would not be charged or punished when parents admit 
using it. Therefore, it is believed that the CARAS is less stigmatizing than 
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other existing risk assessment tools, which directly asks about the child mal-
treatment behaviors.
Another strength of the CARAS is that it offers a score for each risk factor 
(subscale) along with the overall risk of child maltreatment. Since all sub-
scales of the CARAS were derived from existing, validated scales assessing 
the risk factors, for example, “anger management” and “violence approval” 
from the PRP scales, their individual scores can be interpreted separately to 
indicate the level and influence of each risk factor. Rather than simply clas-
sifying the parents as at-risk or not, the scale provides, in addition to the 
overall risk, a profile of personal or family risk factors that the parents are 
having. By understanding the unique profile of each parent client, profession-
als are able to tailor make suitable prevention or intervention strategies for 
each family to prevent or stop child maltreatment.
The CARAS is straightforward and easy to use, and future use may 
improve its practicality in the child protective services context. Frontline ser-
vice providers may adopt this user-friendly instrument without extensive 
knowledge of statistics or requiring training in its scoring and rating proce-
dures. In fact, the CARAS is designed to allow self-reporting, and it is even 
feasible to be completed by parents entirely. Being less dependent on profes-
sionals for the completion of the instrument may help overcome the problems 
of increased demands on child protective services in an era of declining staff 
resources (Shlonsky & Wagner, 2005). In addition, the use of self-reporting 
may minimize the chances of bias that may be present in professional rating 
procedures (Dawes, Faust, & Meehl, 1989).
One point to note is the relatively low positive predictive value (PPV = 
21.9%) of the CARAS. PPV of the CARAS indicates the proportion of 
respondents who have been predicted to be perpetrators actually abuse their 
children. In medicine, social work, and other helping professions, lower lev-
els of PPV are generally more tolerable than low levels of negative predic-
tive value (NPV), which is the proportion of abusing parents who have not 
been predicted as perpetrators. This is because false-alarming cases can be 
reevaluated, but missing cases may never be seen again until serious prob-
lems occur (Scheff, 1972). Therefore, we chose the present cutoff probabil-
ity (11%) for the CARAS to maximize the NPV level and minimize the 
proportion of missing cases. And in fact, the overall accuracy, which is the 
total proportion of correct predictions, of the CARAS was 78%, which is 
comparable to other actuarial child abuse risk assessment instruments, for 
example, the CAP Inventory, the accuracy of which was 80% (Kutsal et al., 
2010 [AQ: 3]).
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Limitations
There were some limitations in the present study that should be addressed in 
future research. The study undertook a retrospective approach and relied 
heavily on respondents’ memories. Any bias in their recall and responses 
might have had an undetectable effect on the results. Another limitation that 
resulted from the retrospective and cross-sectional design was the difference 
of time frames used with different variables. In the present study, the out-
come being predicted was the child abuse “in the preceding year”; however, 
some of the factors were measured at the close of this 12-month period. 
Therefore, predictors could not be characterized as “risks” since we could 
not say for certain that these factors precede the abuse. In short, reverse cau-
sality is a major concern.
In addition, the retrospective design allowed only “predictions” of past 
child maltreatment but not the future one. One major assumption was that the 
risk factors measured in the study had the same value as they had had when 
measured a few years ago. However, this might or might not be true. Future 
studies are suggested to use a prospective design so as to make sure the risk 
factors measured at baseline are able to predict future perpetration of physical 
maltreatment against child.
The reliance of self-reports could be another limitation of the present 
study. Since child abuse is a socially undesirable, or even criminal, behavior, 
perpetrators might refrain from disclosing. This was especially true when the 
present study used face-to-face interviews. Future studies may work toward 
reducing underreporting by including multiple sources of data such as crimi-
nal records or records from child protective services. The use of computer-
based procedures may also improve the accuracy of violence detection 
(Ahmad et al., 2009).
Given the nature of existing scales, there is always a possibility for the 
CARAS to have redundant items measuring similar concepts. The use of 
more modern approaches, for example, item–response theory, to develop the 
tool may help eliminate the issue of item redundancy, yet these approaches 
may lead to a final tool of individual items pulled from various existing 
scales. The tool resulted from using these approaches may be briefer and 
more powerful than the CARAS; however, it may not be possible to group 
the items that remain into meaningful or explainable factors. This would be 
opposite to what we intended to do in the present concept-driven study, in 
which risk factors identified by existing literature were used to develop a new 
risk assessment tool. Despite the possibility of item redundancy, the CARAS 
had satisfactory performance in the validation procedure in the present study 
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(sensitivity = 82%, specificity = 78%, and overall accuracy = 78%). Therefore, 
it was assumed that the presence of item redundancy, if any, would not cause 
great impact on the application of the CARAS in real-life settings.
Last, the sample consisted mainly cohabiting or married Chinese parents, 
with only a small portion of single parents in the present study. The reliability 
and validity of the CARAS when used on other populations such as single 
parents or parents of other countries has not been determined. Future studies 
may test the psychometric properties of the CARAS when used on other pop-
ulations to see whether the instrument can be applied to them.
The present study has developed and validated a predominantly actuarial 
risk assessment tool for child abuse: the CARAS. The CARAS identifies 
population at-risk of perpetration of child maltreatment and provides each 
respondent a probability score as well as a profile of personal or family risk 
factors. The profile of risk factors, as one of the differentiating features of the 
CARAS from other tools, can provide a concrete basis for professionals to 
design follow-up programs or strategies to prevent the occurrence of child 
maltreatment among at-risk families. Overall, the CARAS is an empirically 
validated, systematic, and user-friendly risk assessment tool, which provides 
certain benefits by offering a simple but effective risk assessment instrument 
without adding an extra economic burden to public healthcare providers.
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